Key indicators: single-crystal X-ray study; T = 293 K; mean (Ta-O) = 0.005 Å; disorder in main residue; R factor = 0.028; wR factor = 0.058; data-to-parameter ratio = 27.9.
Lithiotantite (lithium tritantalum octaoxide) and lithiowodginite are natural dimorphs of LiTa 3 O 8 , corresponding to the laboratory-synthesized L-LiTa 3 O 8 (low-temperature form) and M-LiTa 3 O 8 (intermediate-temperature form) phases, respectively. Based on single-crystal X-ray diffraction data, this study presents the first structure determination of lithiotantite from a new locality, the Murundu mine, Jenipapo District, Itinga, Minas Gerais, Brazil. Lithiotantite is isotypic with LiNb 3 O 8 and its structure is composed of a slightly distorted hexagonal close-packed array of O atoms stacked in the [101] direction, with the metal atoms occupying half of the octahedral sites. There are four symmetrically non-equivalent cation sites, with three of them occupied mainly by (Ta 5+ + Nb 5+ ) and one by Li + . The four distinct octahedra share edges, forming two types of zigzag chains (A and B) extending along the b axis. The A chains are built exclusively of (Ta,Nb)O 6 octahedra (M1 and M2), whereas the B chains consist of alternating (Ta,Nb)O 6 and LiO 6 octahedra (M3 and M4, respectively). The average M1-O, M2-O, M3-O and M4-O bond lengths are 2.011, 2.004, 1.984, and 2.188 Å , respectively. Among the four octahedra, M3 is the least distorted and M4 the most. The refined Ta contents at the M1, M2 and M3 sites are 0.641 (2), 0.665 (2), and 0.874 (2), respectively, indicating a strong preference of Ta 5+ for M3 in the B chain. The refined composition of the crystal investigated is Li 0.96 Mn 0.03 Na 0.01 Nb 0.82 Ta 2.18 O 8 .
Related literature
For lithiotantite and isostructural materials, see: Voloshin et al. (1983) ; Lundberg (1971) ; Gatehouse & Leverett (1972 Fallon et al. (1979) ; Hodeau et al. (1983 Hodeau et al. ( , 1984 ; Allemann et al. (1996) Akazawa & Shimada, 2007; Zhang et al., 2008; Muller et al., 2011) . However, unlike LiNb 3 O 8 , which maintains the P2 1 /c symmetry up to its incongruent melting point, LiTa 3 O 8 is trimorphic, depending on its formation temperature (Allemann et al., 1996) . The crystal structure of M-LiTa 3 O 8 was first determined by Gatehouse et al. (1976) , who showed it to be monoclinic with space group C2/c and unit-cell parameters a =9.413 (5), b = 11.522 (6), c = 5.050 (3) Å, β = 91.1 (1)°. This phase is isotypic with the mineral wodginite, MnSnTa 2 O 8 (Ferguson et al., 1976; Erict et al., 1992) . A further refinement of the MLiTa 3 O 8 structure by Santoro et al. (1977) using neutron powder-diffraction data located the Li atom, which was not found in the X-ray diffraction study by Gatehouse et al. (1976) . In contrast, the structure of H-LiTa 3 O 8 has been investigated quite intensively, confirming its real symmetry to be Pmmn with unit-cell parameters a =16.718 (2), b = 7.696 (1), c = 8.931 (1) Å (Hodeau et al., 1983 (Hodeau et al., , 1984 , rather than Pmma with unit-cell parameters a =16.702 (8), b = 3.840 (4), c = 8.929 (5) Å (Nord & Thomas, 1978; Fallon et al., 1979 ). Yet, no structure study has been reported for L- (Lundberg, 1971) . On the basis of single-crystal X-ray diffraction data, this study reports the first structure refinement of lithiotantite found from a new locality, the Jenipapo District, Itinga, Minas Gerais, Brazil.
Lithiotantite is isotypic with LiNb 3 O 8 (Lundberg, 1971; Gatehouse & Leverett, 1972) . Its structure consists of a slightly distorted hexagonal close-packed array of oxygen atoms stacked in the [-1 0 1] direction, with the metal atoms occupying half of the octahedral sites. There are four symmetrically nonequivalent cation sites, M1, M2, M3, and M4 (Fig. 1) , with the first three occupied mainly by (Ta + Nb) and the last one by Li. The four distinct octahedra share edges to form two supporting information sup-2 Acta Cryst. (2012). E68, i27-i28 types of zigzag chains (A-and B-chains) extending along the b axis (Fig. 2) . The A-chains are built exclusively of (Ta,Nb)O 6 octahedra (M1 and M2), whereas the B-chains consist of alternating (Ta,Nb)O 6 and LiO 6 octahedra (M3 and M4, respectively). The refined Ta contents are 0.641 (2), 0.665 (2), and 0.874 (2) ). Hence, for the two octahedra to share edges to form the chains, the relatively large M4 octahedron has to make more adjustments to fit to the configuration of the M3 octahedron and to minimize the cation-cation repulsion across the shared edges, thus resulting in its greater distortion. For the M1
and M2 octahedra that are occupied by the similar ratios of Ta/Nb, the cation-cation repulsion between the two across the shared edges is markedly stronger than that between M3 and M4. Therefore, the M1 and M2 octahedra exhibit similar OAV values and are more distorted than M3. Gatehouse et al. (1976) 
S2. Experimental
The lithiotantite specimen used in this study is from the Murundu mine, the Jenipapo District, Itinga, Minas Gerais, 
S3. Refinement
For simplicity, during the structure refinement, the trace amount of Fe was treated as Mn, and Sn (0.03 apfu) as Nb, giving rise to a structural formula (Li 0.96 Na 0.01 Mn 2+ 0.03 ) Σ=1.00 (Ta 2.18 Nb 0.83 ) Σ=3.00 O 8 , which was used throughout the structure refinements. Because a preliminary refinement showed that anisotropic displacement parameters were non-positive defined for M4 (mainly Li) and two O atoms, due most likely to the obvious inhomogeneity of the studied samples (Fig.   3 ), M4 and all O atoms were refined with isotropic displacement parameters only. In Figure 3 , the contrast in darkness reflects the relative distribution of Ta vs. Nb in the sample. The distributions of Ta and Nb among the three octahedral sites were refined with their total amounts constrained to the above simplified formula. The final refinement indicates relatively large GOF value. We attempted to refine the Li position with a split-site model (or disordered model). Although the final R factor was slightly reduced from 0.0273 to 0.0271, the GOF value is essentially unchanged (still above 1.3).
We tried to omit six bad reflections with Fo may result from the obvious inhomogeneities of our natural sample. In the past, we have noticed that a structure refinement may give rise to a large GOF value when the sample is not homogenous (like our current case, or with fine exsolutions, or badly twinned). In addition, we also tried to allow all oxygen atoms to be refined with anisotropic
displacements. Yet, that only reduced the R factor to 0.0268 and the Li atom is still non-positive definite. The highest residual peak in the difference Fourier maps was located at (0.4240, 0.2970, 0.2913), 0.78 Å from M3, and the deepest hole at (0.0221, 0.1663, 0.3115), 0.64 Å from M2.
Figure 1
Crystal structure of lithiotantite viewed along [010] . Red spheres represent oxygen atoms. The purple, pale blue, yellow, and red octahedra represent M1, M2, M3, and M4 octahedra, respectively. Extinction coefficient: 0.00065 (6) Symmetry codes: (i) x, −y+1/2, z−1/2; (ii) x+1, y, z; (iii) −x+1, y−1/2, −z+1/2; (iv) −x+1, y+1/2, −z+1/2; (v) −x+2, y−1/2, −z+1/2; (vi) −x+1, −y+1, −z.
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